Development and validation of high-performance size exclusion chromatography methods to determine molecular size parameters of Haemophilus influenzae type b polysaccharides and conjugates.
Current vaccines against Haemophilus influenzae type b (Hib) consist of the polyribosyl ribitol phosphate (PRP) capsular polysaccharide chemically conjugated to a carrier protein. Among the various biological and physical analyses to be performed on these vaccines, the determination of the molecular size of the polysaccharide preparations throughout the conjugation process is particularly relevant. Comparison of results from high-performance size exclusion chromatography (HPSEC) with those routinely obtained using conventional gel permeation chromatography (CGPC) methods highlights the correlation between the two methods for determining the values of the chromatographic distribution coefficient (KD) of native and activated polysaccharides. The resulting data showed that the KD value is sufficient to characterize these polysaccharides using an HPSEC method. However, additional molecular size parameters (i.e., molar mass and hydrodynamic radius) are necessary for a reliable characterization of the tetanus conjugate (PRP-T), certainly due to the lattice-like structure of the conjugate. In practice, an absolute detection system in HPSEC composed of a low-angle light scattering detector, a viscometer, and a refractive index (RI) detector was used. As demonstrated, these HPSEC methods are rapid, accurate, and reproducible for the polysaccharides and their glycoconjugates and provide a relevant and more informative alternative to the current CGPC methods.